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The chemistry of cyclopropenylideneanthrones 1) has considerable significance 

owing to the contribution of the dipolar resonance form to the ground state of 

these molecules. Although the ring opening and the ring enlargement reactions 

of the three-membered ring in the cyclopropenylidenecyclopentadiene (calicene) 

system by the various cycloaddition reactions have been extensively investigated 2) 

there appears to be no information about the chemical properties of the cyclo- 

propenylideneanthrone. 

We now report novel ring opening reactions of lo-[2,3-diphenylcyclopropenyl- 

idenelanthrone (la) ') and lo-[2,3-di-n-propylcyclopropenylidene]anthrone (lb) ') 

by alcoholysis in the presence of ferric chloride in which the type of products 

depends on the substituents of the cyclopropene ring and the alcohol. 

A reaction of (la) [scheme-l] with ferric chloride in absolute methanol 

under nitrogen gave (2a), colorless prisms, m.p. 204-205°C (decomp) in 90.2 % 

yield. The elemental analysis [Found: C, 84.01; H, 5.46 %, Calcd. for C31H2403: 

C, 83.76; H, 5.44 %] and the spectroscopic properties [see Table-l] are in accord 

with the assigned structure, lo-[3,3-dimethoxy-2,3-diphenylpropenylidene-l]- 

anthrone. Hydrolysis of (2a) with hydrochloric acid in dioxane proceeded smoothly 

to give a quantitative yield of the allenic ketone (3a), pale yellow prisms, m.p. 

199.5-200.5'C (decomp) [Found: C, 87.58; H, 4.59, Calcd. for C2gH1802: C, 87.41; 

H, 4.55 %]. 
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Table-l. Spectral Data of 2a, 2b, Ja and 3b 
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2a 

21; 

3s 

31: 

- 

eJCN 
(n.m) log E 

236 4.65 

282 4.33 

347 4.09 

361 4.16 

237 4.64 

275 4.28 

351(s) 4.06 

364 4.20 

235 4.70 

252 4.46 

284 4.36 

364 4.11 

236 4.71 

248 4.21 

289 4.28 

361 4.12 

Icar 
'max 

-1 
[cm ) 

1915 (C=c=c) 
1650 (arom. C=O) 

1600 (arom.) 

1060,1107 (C-O-C) 

1920 (C=C=C) 

1640 (arom. C=O) 

1590 (arom.) 

1059 (c-o-c) 

1898 (c=C=C) 

1650 (arom. C=O, C=O: 

1598 (arom.) 

1919 (c=c=c) 
1683 ( c=o ) 

1653 (arom. C=O) 

1600 (arom.) 

proton 6 

assignment (ppm) 

OCH3 (6~) 3.30 

peri-H (2H) 8.48 d:d 

aromatic (16H)7.1-8.1 m 

-0-CH2CH2-O- (4H) 4.00 

peri-H (2H) 8.50 d:d 

aromatic (6H) 7.3-8.0 m 

CH3 
(6~) 0.90 t 

CH2 (8H) 1.2-2.5 m 

c peri-H 

t aromatic 

r CH3 

] CH3 

(2H) 8.47 d.d 

(16~)7.3-8.3 m 

(3H) 0.83 t 

(3H) 1.23 t 

( 

CO-CH2- 12H) 2.90 t 

=C-CH2- (2H) 2.17 t 

(4H) 1.2-2.2 m 

(2H) 8.43 d.d 

(6H) 7.2-7.7 m 
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In contrast to the above observations, di-n-propyl derivative (lb) gave the 

other allenic ketone (3b), colorless prisms, m.p. llO-111.5% [Found: C, 83.34;H, 

6.71. Calcd. for C23H2202: C, 83.60, H, 6.71$] in 83% yield, on same reaction 

condition as in the case of la. The structure of (3b) was also confirmed by the 

spectral evidences [Table-l]. 

The foregoing results suggest that the formation of allenic derivatives (2a) 

and (Jb) are assisted by participation of ferric chloride, with the attack of 

methanol used as solvent possibly being initiated by association of the carbonyl 

group with the ferric chloride as a Lewis acid. Oxidation of the resulting 

anthroxide (a) by ferric ion leads, via the resonance stabilized anthroxy radical 

(b), to the intermediate carbonium ion (c). 
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In the case of a diphenyl substituted derivative (la), the carbonium ion 

(c) would lead to a allenic carbonium ion (a), stabilized mainly by the resonance 

effect of the phenyl group, which would react with an alcohol to give the allenic 

ketal (2a). Alternatively, di-n-propyl cation (e) would yield the allenic ketone 

(Jb) because most of the stabilization is expected to be achieved by delocalization 

of the positive charge to oxygen. 

Since the reaction of (la) with ferric chloride in t-butanol afforded ex- 

clusively (ja) whereas the di-n-propyl derivative (lb) led quantitatively to the 

allenic ketone ethylene ketal (2b), m.p. ll2-113°C [Found: C, 80.22; H, 7.00. 

Calcd, for C25H2603: C, 80.18; H, 7.00 $1 in ethylene glycol, the difference in the 

formation of these products may presumably be interpreted by the steric reason. 

A full account of these investigations including results obtained from the 

reactions of lo-[cycloheptatrienylidene]anthrone and lo-[2,6-diphenyl-4H-pyra- 

nylidene-4]antbrone will be the subject of a full paper. 
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